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Why should you have Pluto safety PLC?

- for simplifying the design of and changes to safety systems!

Pluto is an "All-Master” safety PLC concept, that simplifies the design of safety systems and achieves the highest safety level
PL e according to EN ISO 13849-1 and SIL 3 according to EN 62061 and EN 61508. The key difference between Pluto and
conventional safety PLCs is that there is no "Master-Slave" relationship between the control units connected to the safety bus.
Each Pluto is a "Master” unit and can see the other Plutos' inputs and outputs, and can thereby make decisions about its own
safety environment.

This concept enables simple communication, programming and changes to the safety system. With the use of a "Gateway”
device, a Pluto can communicate with other bus systems and thereby form part of a larger network. Gateway units are available
for several different bus systems, such as Profibus, CanOpen, DeviceNet, Profinet, Ethernet/IP and Modbus TCP. With a Pluto
AS-i, both safety slaves and standard slaves can be handled.

Pluto offers an economic solution for both single machines and for major machine systems.

Our solution with All-Master

Pluto — All Master
201/0 +201/0 + 20 1/0
. . JZh 4

Pluto All-Master

Pluto All-Master

Pluto All-Master

VVVV VVVV VVVvY
4 + 4 + 4

31 AS-i

Traditional safety PLC 121/0 safety nodes

- <mm)
- ““““ — .

AY
\
AY
\
AY
\
AY
\
AY
Bl )

Slaves

vvvv

Y Pluto AS-i

Safe bus

461/0 + 201/0

OO,

VVVVVYY \AAAL
6 + 4
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— to supervise safety devices!

Sensors/
switches

Light beams  Light grids/curtains  3-position

devices

Two-hand Mats

controls

Emergency Strips
stops

Most safety devices on the market can be connected di-
rectly to Pluto units. By using dynamic signals with sensors
from ABB Jokab Safety only one input is needed to achieve
the highest level of safety, compared to two inputs for other
manufacturers' PLCs. It is also possible to connect up to 10
sensors in series to a single input on Pluto and still achieve

the highest level of safety. For example non-contact Eden
sensors, Spot light beams and Tina emergency stop buttons
can all be connected in series to a single Pluto input. Even
mechanical switches can be connected to the "dynamic”
safety circuit using ABB Jokab Safety's various Tina adapters.
Pluto also has IO connections that can be used as both inputs

and outputs.

Dynamic signals
1-10 sensors

- to save on inputs!
Dynamic signals

~ 1-10 doors with one Eden per door Sﬂ — PLe
Ple - )
_.._'.."%ﬂ':-".-.r.. : b =
ol
_'/ : ] a
g .
A 4-
.
TR
P

Pluto has inputs for static and
dynamic sensors. Several sen-
sors can be connected to one

. ) QIR —
dynamic input in accordance 0,050 00,
i it i
with PL e. —

IO connections

Pluto has 10 connections that can be used in three ways:

— input

— output

— both input and output at the same time (e.g. for a reset button
with lamp indication)

Static inputs (mechanical switches)
2 for each door = PL e

|
|

input/output

K10 1T
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Connection examples for Pluto with safety bus

1. Gateway - For two-way safe bus communication between
Pluto and other control systems.

2. Absolute encoder - 8 single turn or multi turn absolute
encoders can be connected directly to the safety bus.

Gateway
Profibus DP

DeviceNet
CANopen
Ethernet

Safety bus for connection of 20 1/0
<¢— up to 32 Pluto units

I -——-—a e e o o oo oo eoeoeoeooeoeoooooooooooooo o

Pluto Manager

=
E
18
i
i
i

Eosdw - ()
:r..'.li_:;" p;-—-— : Pluto B20

e __ | - i

Free software at www.abb.com/jokabsafety,
Ladder with TUV-approved function blocks.

4 independent
failsafe outputs

Connection examples for Pluto without a safety bus

Pluto S20 Pluto S46

6. Stand alone Pluto 7. IDFIX - Identifies Pluto
Same functionality as other Plutos, but without safety If IDFIX PROG is used for single-Pluto, there is the option of
bus connections. copying a PLC program via the identification circuit over to

Pluto without having to connect a computer.
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3. Pluto bridge — With a Gateway it is possible to: 4. HMI - An HMI operator panel can communicate with Pluto

— increase the safety bus length in both directions. Connection can be made direct to the front
— use different bus speeds for each section of the Pluto.
— filter information from one section to reduce the load on

the safety bus. 5. Pluto AS-i — Can either be AS-i master on the AS-i bus or

work together with an AS-i master as a monitor. It includes
AS-i nodes, analogue and digital outputs, as well as safety
outputs. Also available as Pluto B42 AS-i for more 1/0. For

I J - more information see the AS-i safety chapter.

Approvals
EN 61508, SIL 3

EN ISO 13849-1, PL e

Safety Monitor/ 34 ag.j safety slaves
Master
XTI

vvvvvy vvvv | ou.sae 99 )

6 independent 4 independent
failsafe outputs failsafe outputs
Overview Pluto Safety-PLC
Model 5 §) § % § g § g 27 % (<7)
Number of /O 20 46 20 22 20 45 20 46 12 42
Failsafe inputs 8 24 8 14 8 24 8 24 4 20
S s s
8 8 15 8 4 16
Analogue inputs 0-10V/4-20mA - - - - 4 8* - - - -
Counter inputs - - - - - 4 - - - -
Analogue inputs (0-27V) 1 3 1 1 1 3 1 3 4 3
Failsafe relay outputs 2 4 2 - 2 4 2 4 2 4
Failsafe transistor outputs 2 2 2 - 2 2 2 2 2 2
Pluto bus - - ° ° [ ® ® ° ° °
Pluto AS-i bus - - - - - - L] L]
Current monitoring - - 2 - - - - - - -
Dimensions (b x h x d) mm 45 x 84 90 x 84 45 x 84 45 x 84 45 x 84 90 x 84 45 x 84 90 x 84 45 x 84 90 x 84
x 118 x 118 x 118 x 118 x 118 x 118 x 118 x 118 x 118 x 118
Supply voltage 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC 24VDC

*4 of the analogue inputs can be configured as counter inputs. The total number of analogue inputs + counter inputs = 8.
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Safety PLC
Pluto

Pluto Safety PLC facilitates the design of your safety
systems

Pluto is an All-Master system for dynamic and static safety
circuits where inputs and other information are shared over
the bus. Multiple safety sensors can be connected to a single
input and still achieve the highest level of safety. Pluto has in-
puts suited for every safety product on the market, and each
input function is configured in the accompanying software
Pluto Manager.

Besides failsafe inputs () Pluto has a number of failsafe relay
and transistor outputs (Q). On every Pluto unit there is also a
possibility of using a number of terminals as failsafe inputs,

non-failsafe outputs or both in and output simultaneously (IQ).

The characteristics of the terminals are easily configured in
Pluto Manager.

Safety in large and small systems

Pluto models with bus communication can be connected to
the Pluto bus where up to 32 Pluto units can interact and
control large as well as small safety systems. The fact that
Pluto is an All-Master system means that each Pluto unit
controls their outputs locally, while it is as easy to read other
Pluto units® inputs as their own. It is also easy to both read
and write to global memory locations available across the
Pluto bus.

Gateways can be connected to the Pluto bus for commu-
nication with other systems. The gateway models GATE D2

and C2 can also be used as an extension of the bus cable to
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_Controlof:

— Safety products in dynamic
and static circuits

— Electrically controlled actu-
ators such as contactors,
valves, motors

— Indicators and buttons

_Features:

— A Safety-PLC for each system
part

— Dispersed constructions of
machines

— Great flexibility

— Up to 10 sensors in series
connected to one input

— Software Pluto Manager free
of charge

— Handles conventional circuit
breakers as well as dynamical
sensors

— Custom made safety bus

extend the Pluto network. You can also connect speed and
position sensors via the Pluto bus.

Pluto is primarily designed to satisfy the requirements of EU
Machinery Directive (2006/42/EG) regarding safety in control
systems, but the system can also be used in other areas as
in the process industry, boiler plants etc which have similar
requirements.

Single Pluto - Pluto without safety bus

The Pluto models S20 and S46 without bus communication
are stand alone units which are perfectly suited for smaller
systems that do not require communication with other Pluto
units or gateways. In all other ways the S20 has the same
functionality as the B20 model, and the S46 as the

B46 model — but without a safety bus connection.

Current monitoring (Pluto A20 only)

Pluto A20 differs from the other models in that it can monitor
the current through the IQ16 and 1Q17 outputs. The function
is designed for, but not limited to, ensuring that the muting
lamps are working. The hardware for current monitoring is
not designed with individual redundancy, which means that
the function must be used dynamically if it is to be used in a



safety function. This means that the current must be read
and evaluated both when the output is enabled and disabled.

Pluto for the AS-i system

Pluto AS-i can either be AS-i master on the AS-i bus or
work together with an AS-i master as a monitor. It includes
AS-i nodes, analogue and digital outputs, as well as safety
outputs. Also available as Pluto B42 AS-i for more 1/0. For
more information see the AS-i safety chapter.

Pluto D20 and D45 - with analogue inputs

Pluto D20 is equipped with 4, and Pluto D45 with 8, safe
4-20mA/0-10V analogue inputs. These can be configured as
either “ordinary” failsafe inputs, as analogue inputs 0-10V or
as analogue inputs 4-20mA. For an application to reach

SIL 3/PL e it is required that two sensors in parallel with one
input each are being used.

Counter inputs Pluto D45

For Pluto D45 four of the analogue inputs can be configured
as counter inputs (pulse counting) which work for frequencies
up to 14000 Hz. As counter inputs IAO — IA3 can be used in
two ways, Up counting or Up/Down counting.

Pluto B22 - expansion module with increased number of
inputs

Pluto B22 is an expansion module without safety outputs. It
is equipped with 14 safe inputs and 8 safe inputs or non-safe
outputs.

Technical info - Dynamic signal

A dynamic signal makes it possible to achieve the highest le-
vel of safety with only one conductor. By transmitting a square
wave and then evaluating the signal when it comes back to
the controller you achieve the redundancy required. The signal
is inverted once at each safety sensor (if the protection is

OK) which makes it possible to detect short circuits across a
sensor. When the signal switches between high (+24 V) and
low (QV) it can be evaluated and tested about 200 times per
second.

Pluto can generate three unique dynamic signals; A pulse, B
pulse or C pulse. Short circuits between two different dynamic
signals are detected whenever the signal that is created is
different from the expected signal in Pluto. The kind of signal
Pluto expects at the input terminal is determined in Pluto Ma-
nager (A, B or C pulse and if the signal should be inverted or not).

Technical info - Static signal

Static signals (+24 V or 0 V) can be connected to all inputs on
Pluto. The kind of signal Pluto expects at the input terminal is
determined in Pluto Manager. To achieve a two-channel struc-
ture according to EN ISO 13849-1 you need two inputs.

Technical info - OSSD-signal

+24V - -

There are safety products with internal monitoring of dual
OSSD signals (the device detects its own faults rather than
Pluto doing this). From these devices, at least one of the two
signals is connected to an I-input in Pluto, i.e. both signals
must not be connected to the IQ-terminals. The terminal
blocks are then configured in Pluto Manager to expect static
inputs (OSSD signals are filtered internally in Pluto).

IQ - individual failsafe inputs and non-failsafe outputs
The 1Q terminals can be used either as individual failsafe input
or non-failsafe output (e.g. for indicator light or status sig-
nal). The terminal blocks can also be used as both input and
output simultaneously, which is useful for example for push
buttons (input) with indicator light (output). This function is
designed primarily for reset buttons to reduce the number of
used terminal blocks on the controller.

Technical info - | - individual failsafe inputs

All inputs are individually failsafe as each input is connected
separately to both processors in Pluto. In order to maintain
the redundancy required for two-channel structure and the
highest level of safety, the dynamic signal must be used.
When using static signals, two inputs must be used to achie-
ve two-channel structure. The expected signal to the termi-
nals blocks is determined in Pluto Manager (static or dynamic
signal).

Technical info - Q - individual failsafe outputs

All Q outputs are individually safe and are independently
programmable. There are both relay outputs and transistor
outputs.

Technical info - Transistor outputs (-24 VDC)

The transistor outputs are just like the relay outputs, that is
individually safe and independently programmable. However,
the transistor outputs are different from the relay outputs as
the internal connection provides the nominal input voltage -24
VDC, which is primarily intended for controlling electromecha-
nical components such as contactors and valves. As -24 VDC
is a unique signal in the majority of electrical cabinets and the
fact that the output is monitored by Pluto, short circuits with
other potentials can be detected right away.

Technical info - Pluto-bus

The Pluto-bus is a CAN-bus with its own safety protocol.
The bus cable can be up to 600 m long at the minimum bus
speed, and up to 150 m at 400 kb/s. The bus can be both
extended and connected to other types of buses through
gateways.
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Function Blocks for Analogue inputs Pluto D20 and D45

Configuration in Pluto Manager

The inputs can be configured under “I/O Options” in Pluto
Manager. As analogue inputs they can be configured either as
0-10V inputs, or as 4-20mA inputs. For Pluto D45 they can
also be configured as Counter inputs.

B Fie. Search Took Window Help

FH & 4 5 FAY

e et Corg, o= B ta RS Gt
Failsafe inputs
Signal  Typeoizignal  Shape/Level Optians
WAl [t o] oy ] T i
MABL Ao it J |T'.O'r L: I e Pn
e :an-nﬂ H fa-atema ;-.i = I b it
b 175 T _::l [+zma = r ™ ha_plt

1A0.0 and IA0.1 are configured as Analogue input 0-10V, and 1A0.2
and IA0.3 are configured as Analogue input 4-20mA.

ReadVoltage and ReadCurrent function blocks

For analogue input 0-10V the function block “ReadVoltage”

is needed, and for analogue input 4-20mA the function block
“ReadCurrent” is needed. There are also 32-bit versions of
these function blocks (“ReadVoltage_32” and “ReadCur-
rent_32") for use with Double Registers. As output from the
blocks there is one output with the absolute value in V or mA,
and one output which can be scaled as desired. The picture
and table below shows the “ReadCurrent” function block only,
but “ReadVoltage” works in the same way.

ReadCurrent QK
153 ha0.0
O < —
Currant
RO.2
Scaladalue
RO1
e e |
Scaled\Valueg
Ve 20

ReadCurrent function block. Description of inputs and outputs:
inp Input connected to the block.

Value 4mA Input value for scaling. At 4mA the output “Scaled value” will
show this value.

Value 20mA : Input value for scaling. At 20mA the output “Scaled value” will
show this value.

Q i OK output. Value is within range.

Current Output with calibrated absolute value in pA.

Scaled Value Qutput with scaled value.
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Counter inputs Pluto D45

For Pluto D45 the inputs IAO — IA3 can be configured as coun-
ter inputs (pulse counting). As counter inputs IAO — IA3 can be
used in two ways, Up counting or Up/Down counting.

B Fls Sesick Took  Windsw  Help

=E 8 4 §a i A
it Sive Brnt Camp. [ g 5P A5
e e
R Frapects Failsafe inputs
"?'.“"’,';’,'::‘"“ “ | cagnal Typeotsigmal  Shapejlevel - Cptions
% |Le Do 08  [Corme ront v (o w0 I~ Ma Pt
T R =
41 Pecae e i | F :
4 Pcledesecl| MOR [wded =] = -

Configuration of counter input

Up count

When the input is configured for Up count Pluto counts the
pulses on the input. Via a function block the user gets the
pulse rate which for example can represent a speed. The
sensor can be anything, like an inductive sensor, photocell or
incremental encoder (HTL, 24V).

Pluto
+24V N
I/ ov IA0 i—<:g€::
“1eB _
IlL 6\2/4\/ & "_rgl:{:
[R]

Example of speed monitoring. The sensors can for example be
proximity switches or photocells. Any of the inputs IA0..1A3 can
be used.

Up/Down count

With the function Up/Down count it is possible to detect the
direction of the movement. A pair of inputs, IA0/IA1 and/or
IA2/IA3 can be configured as Up/Down counters. In order

to make up/down counting it requires that the sensors can
produce A/B-pulses. A/B-pulses are two square wave signals
that are 90° phase shifted to each other. The sensor is typi-
cally an incremental encoder with HTL (24V) interface.

ey | Pluto
@ —
B 11
+24V
ov
AL
B 11

Example of speed monitoring with incremental encoders leaving
A and B pulses to two inputs, IA0-1A1 or IA2-1A3. The direction is
then possible to measure.

Sensor types

The upper frequency limit is dependent on the type of senor.
For incremental encoders with HTL output (“push — pull”) the
counter inputs work for frequencies up to 14 kHz.

For photocells, proximity switches, inductive sensors etc.
which normally do not have a “push — pull” output the maxi-
mum frequency might typically be 1 — 4 kHz, but the limit is
also dependent on the output resistance, the cable length etc.

Function blocks for speed monitoring
For inputs configured as Up count the function block “HS_
SpeedCount_Up” shall be used.

Y oL Wil
%1 Lk
e S v c —
S
g
eapenetors]—
S e
RLE
o

For inputs configured as Up/Down count the function
block “HS_SpeedCount_Dir” shall be used.

p S
S
ALY
O e Eowind —
Sooad_Hz
ROE
- e G s |
————

The function block “SpeedMon1” is intended to be used for
redundant speed monitoring, but has also functions for stand
still monitoring and safe low speed. It has two inputs for
speed values. These input registers can take their values from
different sources such as the function blocks for incremental
encoders, absolute encoders, analogue inputs etc. The input
“Speed” is a primary input for a speed value and “Comp-
Speed” is a secondary channel for monitoring the correctness
of the primary speed value.

Soerd_PulsePerSec |AD SoecrionL WValldSperd
R30.7 153 3010
e <
Speefyaricl
AtrsEngoderSonnd ChachedtSoond
Ll ) F0.29
N oospeed [E—
abchpea
L o
SUMStand?
M1l
R R S
Standsol
SafelowSpead
MR 12
ga .
v E —
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Input connection

The system offers solutions for both single and two-channel safety devices. In order to monitor wiring short-circuits it is possib-
le to use up to three different dynamic signals and static voltage (+24 V) to supply the inputs. The inputs are then programmed
to only accept one of the signal types.

In a two-channel system both channels will be measured, using two different signals. The system will thereby be able to detect
a short-circuit between the channels.

In a single channel system the dynamic signal is modified at each sensor. A short-circuit between the input and the output
of the sensor will be detected at the Pluto input. PL e according to EN ISO 13849-1 can thus be achieved by using only one
channel and one input.

+24v
=3 T I
Tino | "J| |
" [ Emergency
stop with |+ - '1|)—'—C| 1_| Eden sensor
7 Tina Spot light
I_ beam t | adam 3
n
L |€
+ - + -
Emergency J
stop with | |
] ‘ ! Tina rT 1|)—>—q tT |
< /m o u
cl ¢ ¢
>~ P
Al Al A
I I [ I I. I I I. I
J-| Q 4. IQ
IQ. [Q. IR \ v / \ v /
Two-channel system Single channel dynamic system

Input connection alternative in accordance with PL e EN ISO 13849-1.

Reset button that uses the combined input and output facility

c |

|
8| 3 . |
c Resetting with a lamp :
= I i — 1 ) I
| I I input/output I

- b 1010 ..1017
| I |
| | |
T | |
- |
|
I

@ 1I_ 1016 .|Q17(Current monitoring)

I
|
I
!

Both a lamp and a pushbutton can be connected to the same terminal. This function is for resetting safety devices and to
reduce the number of I/0Os used.
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Output connector expansion

Using an expansion relay, such as BT50, the number of safe
s : outputs in Pluto can be expanded. The connection shall be
== : made as shown in the figure. Several expansion relays can be
connected to a single Pluto safety output while retaining the

safety level.
/O Overview
Transistor output,
Pluto bus 1 Inputs, individual failsafe individual failsafe
/—/ﬁ
CH cL noonn NN 0noon 8 8
10 I 12 13 14 5 16 17 A A
Al
Pluto A20, B20, S20 SRt Q2 Q3
Q10 Q11 Q12 Q13 Q14 Q15  1Q16 Q17 Qo0 Q1
AD—‘] AD—‘]
Ikl el kD kel K]l ol (oo | o oveam
v 2) N Identifier M~
Current monitored Relay output, input Power

Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs

1) Not S-models, S20,...
2) Current monitored only on A20

Inputs, individual failsafe

individual failsafe

Transistor output,
individual failsafe

Pluto bus
0-10V/4-20mA "
CH cL IAOQ\I\I IA1(m IAZ{m IAB(m |40 IS(m IGQ I70 B:E B:E
DI DI DI DI DI DI DI DI
Al Al Al Al Al A A
Pluto D20 024V Q2 Q3
1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 Q0 Q1
A A
e I e
= = ID oV +24V
N Identifier M
Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs Relay output, input Power

individual failsafe
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Pluto bus Inputs, individual failsafe
Vb

T T R T N TN N T R
o N 17

b
5

e

e

15 16 120 121 122 | 124 125
Al
Pluto B22 SRé1
1Q10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17
H A ~J A ~J iJ ~J g Q ID 0V +24V
Identifier v
Failsafe inputs / Indication outputs (not failsafe) / Dynamic outputs input Power

Digital inputs, individual failsafe

Analogue inputs 0-10V/4-20mA

Inputs, individual failsafe
Fast counter

Inputs, individual failsafe

A0 IA1 A2 1A3 IA4 1A5 1A A7 130 131 132 133 134 135 136 137 140 141 142 143 144 145 147
AllB
20 Qo ARST
. — 3
jov ::’[‘)"l’o‘f; oL
AllB
ov Q1 ADBY
Pluto D45 —
» ID Identifier IDFIX
All B
Safety outputs Q4 LL
» CH
AllB
» CL Pluto bus @ LL
» CS (Shield) 4u
IQ10 1Q11 1Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 Qz;\LIfB&r[‘
“ “ “ “ 1] “ “ “ “ “ “ “ “ “ 1] Q3 A¥B¥
Failsafe inputs / Outputs (not failsafe) / Dynamic outputs
Inputs, individual failsafe
Inputs, individual failsafe Inputs, individual failsafe
Digital/Analogue
S\
0 N 2 13 14 ’TSPH ’I/gﬂ ’:’7\” 130 131 132 133 134 135 136 137 141 142 143 144 145 146 147
Al Al Al
AllB
SR SR41 SR45 SR46 Qo LL
oV Power |_—0|_
) supply Pluto B46, S46 Oe
ov Q1 LL
L
» ID Identifier IDFIX AldB
Safety outputs Q4 LL
» CH AllB
Pluto bus1) Qs LL
» CL al]
Q10 1Q11 1Q12 1Q13 IQ14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 1Q27 QZW
“ I] “ 1] “ 1] “ “ “ 1] “ “ “ “ “ “ Q3 A¥B¥

Failsafe inputs / Outputs (not failsafe) / Dynamic outputs
1) Not S46
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Power

supply IcIJDlile CAN-bus AS-Interface Inputs, individual failsafe
entifier
" input / \ / \
© < & © © e «—p {«—# ® & ® ®
+24V 0V ID CH CL ASI+ ASI- 0 Q n Q
10 I 12 13
Pluto AS-i

1Q10 1Q11 1Q12 1Q13 Q2 Q3

Qo Q1
DI Al DI Al DI Al DI Al
A TA j N
B B
M B B

Failsafe inputs / Analogue inputs

Safety outputs
Outputs (not failsafe) / Dynamic outputs
Inputs, individual failsafe
AS-Interface — Inputs, individual failsafe Inputs, individual failsafe
" Digital/Analogue
S/
ASi+ ASi+ 10 ’:’1\”{’2\”{’3\” 130 131 132 133 134 135 136 137 140 141 142 143 144 145 146 147
Al Al Al

4 +24V SR41 SR45 SR46 Qo AEL

Power —— 1
¢ OV | o4

S|
.:] ov uppy , Q1'15LBL

Pluto B42 AS-i

14
¢ ID Identifier IDFIX All B
Safety outputs ¢ Q4 R

¢ CH as|ARBE
¢ CL Pluto bus i

41
¢ CS
Q10 1Q11 Q12 1Q13 1Q14 1Q15 1Q16 1Q17 1Q20 1Q21 1Q22 1Q23 1Q24 1Q25 1Q26 1Q27 Q2

il el gl el el el el el sl el el ™

Failsafe inputs / Outputs (not failsafe) / Dynamic outputs

4

ha
-Bk]z-*

2

ID: Connection for identifier, which has a unique ID number that can be read by the system.

I.. Safety inputs (24 VDC) that are individually failsafe. This means that the highest level of safety can be achieved with
only one input if ABB Jokab Safety dynamic safety components are used.
Otherwise two inputs are required for each safety function.

Q.. I/0 that can be used for safety inputs or signal outputs, e.g. to indicate or control functions that are not safety-rela-
ted. For IQ.. as safety inputs, refer to ..

QO, Q1: Failsafe relay outputs that are individually failsafe and individually programmable.

Q2, Q8: Failsafe transistor outputs (-24 VDC) that are individually failsafe and individually programmable. Intended for electro-
mechanical components such as contactors and valves.

Q4, Q5 Failsafe relay outputs with common potential that are individually failsafe and individually programmable.
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Technical data -

type-specific

Pluto A20 Pluto B20 Pluto B22

20 1/0 201/0 221/0 201/0 20 1/0

Current monitoring Analogue inputs Without safety bus
Article number 2TLA020070R4500 2TLA020070R4600 2TLA020070R4800 2TLA020070R6400 2TLA020070R4700
Failsafe inputs 8(10..17) :8(10..17) i 14(10..17, 120..125) :8(10..17) 8 (10...17)

Failsafe inputs or
non-failsafe outputs

~ 8 (Q10.1a17)

£ 8(Q10..1Q17)
i Max total load 2.5 A

£ 8(1Q10.1Q17)

£ 8(1Q10.1Q17)
i Max total load 2.5 A

. 8(Q10..1Q17)

 Max total load 2.5 A

* Max total load 2.5 A

 Max total load 2.5 A

..‘A‘Ha\ogue'\‘ﬁputs - - - i4 -
(0-10V/4-20 mA) :
W(gc;umter inup;uts - - - - -
" Analogue inputs (0-27V) | 1 (15) 1(5) 1(5) 1(5) 1(5)
Failsafe relay outputs 1 2(0.Q1) 2 (Q0.Q1) - 2(Q0.Q1) 2(Q0.Q1)
Failsafe transistor outputs | 2 (Q2..Q3) 2(Q2.Q3) - 2(Q2.Q3) 2(Q2.Q3)
“Current m'é‘mtoring 2 (IQ1e, 1Q17) - - - -
0-1.0 A £10%
Pluto safe& bus e . . . -
"Pluto AS-i bus - - - - -
Ovvn currémt consuﬁ%‘pt\om ‘ 100...300 mA 100...300 mA 100...300 mA 100...300 mA 100...30(')“‘mA
..‘ﬁ‘écommé‘r{ded extéﬁr‘na\ 6A : BA : BA : BA {BA
fuse
mb‘i'r‘nensior']é (th><ua) ‘ 45 x 84 x 118 mm 45 x 84 x 118 mm 45 x 84 x 118 mm 45 x 84 x 118 mm 45 x 84 XmﬁS mm

Safety level

EN 954-1

EN ISO 13849-1
EN 61508

EN 62061

Relay output
Transistor output:0

Failsafe inputs | & 1Q
10..7 (130..37, 140..47)
1Q10..17 (1Q20..27)

Current at 24 V
Max. overvoltage

: Grey

24 VDC +15%

35 mm DIN rail

Cat. 4
{PL e/Cat. 4
‘sIL3
‘SIL3

| 2.00x10°
£ 1.50x10°

{ +24 V (for PNP sensors)

| +24 V (for PNP sensors)

1Q also configurable as non-failsafe
' outputs.

L 51mA

27 V continuous
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Failsafe outputs Q

Q2, Q8

Output voltage tolerance
QO, Q1, (Q4, Q5)

Non-failsafe outputs Q
1Q10..17 (1Q20..27)

Max. current/output

Indicator
Input/output LED
Display
Plutosafetybus ......................................
Max number of Pluto units on the
databus
Databus type
Databus speeds

Databus cable length

| Transistor, -24VDC, 800 mA
Supply voltage - 1.5 V at 800 mA

Relay outputs

| VAC-12: 250 V/1.5 A
| VAG-15: 250 V/1.5 A
L VDC-12: 50 V1.5 A

: VDC-13: 24 V1.5 A

Transistor +24V, PNP "open coll-
i ector" also configurable as failsafe

inputs.

1 per I/0O (green)
i 7-segments, two characters

32

CAN

100, 125, 200, 250, 400, 500, 800,
1000 kb/s

Up to 600 m, 150 m at 400 kb/s



Pluto B46 Pluto D45 Pluto S46 Pluto AS-i Pluto B42 AS-i

46 1/0 451/0 46 1/0 AS-i bus AS-i bus
Analogue/counter inputs Without safety bus

2TLA020070R1700 2TLA020070R6600 2TLA020070R1800 2TLA020070R1100 2TLA020070R1400

24 (1017, 130,187, 140.147) 24 (10..17, 130..137, 140..147) 24 (10..17, 130..137, 140..147) 4(10..13) 20 (10..13, 130..147)

16(Q10.1Q17,1020.1Q27) | 15(Q10.1Q17,1020.1Q26)  : 16 (Q10.1Q17,1Q20.1Q27)  : 4 (Q10.1Q13) 16 (1Q10.1027)

Max totgl load 2A

\ Max total load 2A

: Max total load 2A

© Max total load 2A

" Max total load 2A

_ 4* - _ _
I 8* — — —

3(15..17) 3(1Q10.1Q12) 3(15..17) 4 (1Q10.1Q13) 3(1.13)

4(Q0..Q1 & Q4..05) 4(Q0..Q1 & Q4..05) 4(Q0..Q1 & Q4..Q5) 2 (Q0..Q1) 4(Q0..Q1 & Q4..05)
2 (Q2..Q3) 2 (Q2..Q3) 2 (Q2.Q3) 2 (Q2..Q3) 2 (Q2..Q3)
100..500mA 100...500 mA 100...500 mA 100 mA 150 mA

10A £ 10A £ 10A : BA £ 10A
90x84x118mm 90 x 84 x 118 mm 90 x 84 x 118 mm 45 x 84 x 118 mm 90 x 84 x 118 mm

*4 of the analogue inputs can be configured as counter inputs. The total number of analogue inputs + counter inputs = 8.

Pluto AS-i bus

Master profile
Number of slave units
Bus operation mode

Bus cable length:

Temperature
Ambient temperature

Storage and transport

Response times

Dyn. A or static input to relay

output
Dyn. A or static input to
transistor output

Dyn. B or Dyn. C input to

relay output

Dyn. B or Dyn. C input to

transistor output
Software setting "NoFilt"

AS-i bus to relay output

AS-i bus to transistor output

M2

: 31/62

E Master

Safety monitor

module.
: Up to 500 m

| 10°C to +50°C

Safety monitor, slave and safe I/0

{ 100 m between each repeater

Databus between Pluto units

Databus between Pluto units

at fault condition

Additional Response times :

10 ms
:10-40 ms

Enclosure classification

Enclosure

Connection terminals

. IP40, IEC 60 529
£ P20, IEC 60 529

The terminal blocks are detachable without needing to disconnect the
wiring. The units shall be assembled with a gap of at least 5 mm.

25°C to +55°C

<20.5 ms + program exec. time

 <16.5ms + program exec. time

| & 1Q inputs

<23 ms + program exec. time
<19 ms + program exec. time
5 ms shorter response time on

<33 ms + prog. execution time

<29 ms + prog. execution time
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APPLICATION EXAMPLE - Pluto

Robot cell with Pluto

N

A 4 4

A4 4

Description

The example describes a processing machine served by a
robot. The machine safety system consists of one (Pluto 1) to
which all protection has been connected. The robot has been
equipped with a (Pluto 0) to which the cell protection has
been connected. The Pluto for the machine has been connec-
ted via a databus cable to the robot's Pluto so that common
functions, such as emergency stop, can be used by the whole
cell.
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Function

Emergency stop takes priority and will stop both the machine
and the robot. The machine hatch acts as the zone divider,
when the hatch is closed the machine forms one zone and the
robot another zone. When the machine hatch is open, both
the machine and the robot belong to the same zone. If the
door is opened when the machine hatch is open, the machi-
ne and the robot will both stop, but if the machine hatch is
closed, only the robot will be stopped.

After the door has been opened, the system must be reset by
means of the reset button on the outside of the door. Emer-
gency stop is reset when the pressed-in button is pulled out.
NOTE. The cell operating cycle must not however start imme-
diately on resetting the emergency stop or the door.



Electrical connections

Cakinet Robot Cabinet Machine
T -
’ 77777 Pluto bus | | r——— 7 :/ ‘: |
| Emergency stop | : Emergency stop | | Interlocking switch |
7] |
’ (I | | | S [ |
| | L =Trre | o
A ) I IR ) ) B
| || |
FH 1200
’ Pluto 0
- | o |
N o, Snfse P euto 1
|| : > o |Machine
’ = E‘W'g( | | | ——|Emergency stop
M |
Supply:  Input Test
:I 2 24V0C I a1 |Machine
’ TypesBTS0_ JOKAB SAFETY ‘ | ——1Protective stop
RN " o
| 5| Lasese sl |
) q BuBABH e
w ST i
TypeBTSO  JOKAB SAFETY
’ Dyn Ut | 1010 \ Robot | | Dyn Out 1010 |
A Auto stop A
1514332403 % 4 4
’ Light I | | Light |
button button
1015 Robot s
’ Emergency stop ‘ | |
Reset Gate Reset Hatch
| . [ |
1 |
| | [ |
L =__1 L =__1
’ +24 V IC | | +24 v DC |
T ov T ov

IE Pluto Manager - [Example]

=1oix]

B Fle Search Tools ‘Window Help =
F [ 5 988 [ e Y
Open Save Prink Comp.Down Orline Start Bus 5t AS-SE FRAP P

Preferences

Example (CAExample\Example.sps)

Fraject Mame

IE wample Robot cell
Plz Code

Fluto 1 Project Description
i 1/0 Options Praject created by: ;I
SR Waiables
‘44 PlzCode Project reviewed by

Project approved by:

Histary:
2010-10-19 - Project created

2|
Function Librariez

|<fun005.fps> Change... |

Baudrate Pluto Canbus

I Default (400 kbit's] = I [ Include source code in compiled file
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APPLICATION EXAMPLE - Pluto

PLC code Pluto 0 - Robot cabinet

n 2
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Two channel monitoring with automatic reset of emergency stop at the door.

PO_ES1_Ch1 TC1S PO_ES_OK
I0.0‘ | GMo.0
1o In1
PO_ES1_Ch2
IO.1‘ |
b In2
tart
GMO0.0=P0_ES_OK Emergency stop OK in Pluto 0
10.0=P0_ES1_Ch1 Emergency stop 1 channel 1 - Static
10.1=P0_ES1_Ch2 Emergency stop 1 channel 2 - Dynamic A non-inverted
Emergency stop of robot.
When the emergency stop is actuated the robot will make an emergency stop.
In order to restore safety requires the emergency stop button needs to be reset.
An emergency stop from the machine panel will also emergency stop the robot.
PO_ES_OK P1_ES_OK PO_ES
GM‘0.0‘ GM‘1 .O‘ Q0.3
1o 1o
GM0.0=P0_ES_OK Emergency stop OK in Pluto 0
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
Q0.3=P0_ES Robot emergency stop - Expansion BT50 relay
Auto stop of robot.
When the door to the robot cell is opened the robot is auto stopped.
To reset the safety the door needs to be closed and the reset button pressed and released.
Note that 1Q15 of the Pluto is used both as a button in and to indicate diffirent reset states.
Constant light means reset is not possible, safety not ok.
Flash 0.4 s high, 0.6 s low means reset is possible but not performed.
No light means reset has been performed and the safety is ok.
PO_Eden1 ResetT PO_AS_OK
I0.2‘ | Q0.2
o In1 d
PO_LB1_In PO_LB1_Out
I0.1§ | Q0.15
'N/ Reset
IndRese
Test

10.15=P0_LB1_In
10.2=P0_Eden1
QO0.15=P0_LB1_0Out
Q0.2=P0_AS_OK

Reset Door - Light button input - Dynamic A
Door Eden sensor - Dynamic A

Reset Door - Light button output - Static
Robot auto stop - Expansion BT50 relay




Alarm 03 - Machine hatch open.

To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

P1_Hatch_OK PO0_AS_OK SR_ErrorCode=0 SR_PlutoDisplay=203
GM1.1 Q0.2 SR0.11=0 SR0.10=203
/] d ammmyn L
GM1.1=P1_Hatch_OK Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
SRO0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SRO0.11=SR_ErrorCode Error code

Alarm 02 - Door open.

To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

PO_Eden1  SR_ErrorCode=0 SR_PlutoDisplay=202
10.2 SR0.11=0 SR0.10=202
U B
10.2=P0_Eden1 Door Eden sensor - Dynamic A
SRO0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SRO0.11=SR_ErrorCode Error code

Alarm 01 - Emergency stop actuated.

To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

PO_ES_OK SR_ErrorCode=0 SR_PlutoDisplay=201

GMO0.0 SR0.11=0 SR0.10=201
e B

GM0.0=P0_ES_OK Emergency stop OK in Pluto 0

SRO0.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no

SRO0.11=SR_ErrorCode Error code
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APPLICATION EXAMPLE - Pluto

PLC code Pluto 1 - Machine cabinet
1

I

2 'Two channel monitoring with automatic reset of emergency stop at the machine hatch.
P1_ES1_Ch1 TC1S P1_ES_OK
11.1 GM1.0
— In1 Qq—<C >
P1_ES1_Ch2
1.2
| In2
Start
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
11.1=P1_ES1_Ch1 Emergency stop 1 channel 1- Dynamic A non-inverted
11.2=P1_ES1_Ch2 Emergency stop 1 channel 2 - Static
3 'Two channel monitoring with automatic reset of interlocking switch of the machine hatch.
P1_IS1_Ch1 TC1S P1_Hatch_OK
1.3 GM1.1
—1 | In1 q—< >—
P1_IS1_Ch2
11.4
— In2
Start
GM1.1=P1_Hatch_OK Hatch closed
11.3=P1_IS1_Ch1 Interlocking switch channel 1 - Dynamic A non-inverted
11.4=P1_IS1_Ch2 Interlocking switch channel 2 - Static
4 Emergency stop of machine.
'When the emergency stop is actuated the machine will make an emergency stop.
In order to restore safety requires the emergency stop button needs to be reset.
/An emergency stop from the robot will also emergency stop the machine.
P1_ES_OK PO_ES_OK P1_ES
GM1.0 GMo0.0 Q1.0
— | N >—
GMO0.0=P0_ES_OK Emergency stop OK in Pluto 0
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
Q1.0=P1_ES Machine Emergency Stop
5 Monitoring of the hatch.
\When the hatch is opened the monitoring of the hatch is inactive.
'To reset the safety the hatch needs to be closed and the reset button pressed and released.
Note that IQ15 of the Pluto is used both as a button in and to indicate different reset states.
Constant light means reset is not possible, safety not ok.
Flash 0.4 s high, 0.6 s low means reset is possible but not performed.
No light means reset has been performed and the safety is ok.
P1_Hatch_OK ResetT HB_Hatch_OK
GM1.1 M1.0
— Int q—<C >
P1_LB1_In HB_Ind_Hatch_OK
11.15 M1.1
N Reset >—
IndReset
Test
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10

GM1.1=P1_Hatch_OK Hatch closed

11.15=P1_LB1_In Reset Hatch - Light button input - Dynamic A
M1.0=HB_Hatch_OK Help Bit - Hatch closed
M1.1=HB_Ind_Hatch_OK Help Bit - Indication Reset Hatch

Light button indication of the reset of the hatch.

If the robot cell's door is closed and reset no light indication is needed inside the cell.

HB_Ind_Hatch_OK PO_AS_OK P1_LB1_Out
M1.1 Q0.2 Q1.15

} v
M1.1=HB_Ind_Hatch_OK Help Bit - Indication Reset Hatch
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
Q1.15=P1_LB1_Out Reset Hatch - Light button output - Static
Protective stop of the machine.
Either the hatch is closed and reset or the door to the robot cell is closed and reset.
This means the cell can work with the hatch both open or closed as long as the cell's door is closed and reset.
HB_Hatch_OK P1_PS
M1.0 Q1.1
— | >—
PO_AS_OK
Q0.2
—t
M1.0=HB_Hatch_OK Help Bit - Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
Q1.1=P1_PS Machine Protective Stop

/Alarm 03 - Machine hatch open.

[To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

P1_Hatch_OK PO_AS_OK SR_ErrorCode=0 SR_PIlutoDisplay=203
GM1.1 Q0.2 SR1.11=0 SR1.10=203
1/ L1 ammmmmn I
GM1.1=P1_Hatch_OK Hatch closed
Q0.2=P0_AS_OK Robot auto stop - Expansion BT50 relay
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code

/Alarm 02 - Door open.

'To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
/A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

PO_Eden1  SR_ErrorCode=0 SR_PlutoDisplay=202
10.2 SR1.11=0 SR1.10=202
— 1/ G I
10.2=P0_Eden1 Door Eden sensor - Dynamic A
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code

/Alarm 01 - Emergency stop actuated.

'To generate User Errors (UE) a value of 200 - 299 can be written to the display of the Pluto.
/A check of System Register 11 (SR11) in the Pluto prioritises errors from the Pluto itself over User Errors.

P1_ES_OK SR_ErrorCode=0 SR_PlutoDisplay=201
GM1.0 SR1.11=0 SR1.10=201
R — I
GM1.0=P1_ES_OK Emergency stop OK in Pluto 1
SR1.10=SR_PlutoDisplay Pluto display figure. For user error: 200+no
SR1.11=SR_ErrorCode Error code
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Pluto gateway
GATE-P2

Profibus DP

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Data from Pluto

Via PROFIBUS a supervisory PLC system can have access to
the I/0 and other variables in a Pluto safety PLC. Global 1/0

in a Pluto safety PLC are accessible via PROFIBUS modules
in the gateway, one module for each Pluto unit. Local data in
Pluto units can be read by a "local data” module together with
the PLC codes in the supervisory system.

Data to Pluto

Via PROFIBUS a supervisory PLC system can transmit non-
safety-related information to a Pluto safety PLC. A total of
64 Boolean values and 8 different 16-bit registers can be
transmitted. Function blocks for these functions are available
in Pluto Manager.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— For Profibus

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Only 22.5 mm wide

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

PLC function blocks

To simplify the integration of a Pluto gateway PROFIBUS
into the supervisory PLC system, ABB Jokab Safety provi-
des ready-made function blocks for several popular brands
of PLC. The function blocks make it easier to receive and
send information to the Pluto system. The function blocks
are supplied as open units with full access for the customer
to change and add functions. These function blocks can be
obtained via www.abb.com/jokabsafety.

Pluto safety bus LED
"K" button

PC port
Profibus LED

Profibus connector




Technical data - GATE-P2

Article number 2TLA020071R8000

Databuses ) —Plut'c‘)wsafety bus CAN (isolated) R
| -PROFIBUS RS485 (isolated)

Pluto safety bus speeds H 100,560, 250, 400, 500, 800 anc;'iOOO koits
(automatic speed detection)

PROFIBUS speed ) Up taﬁ'é Mbit/s (automatic speedﬁdetection) """

PROFIBUS address | seftingviaDIP switches 0-99)

PROFIBUS version H DP s'l‘é(/e, oPvo

Connections ) Top, 'é‘:pole terminal for Pluto safé't‘y bus (included)

Front, standard 9-pole PROFIBUS connection.
Bottom, 2-pole terminal for 24 VDC (included)

Status indication H Pluto safety bus status indication via LED
PROFIBUS status indication via LED

Operating voltage  24VDC, -15% till +20% Crmm———
Current at 24 V i < 100 mA (recommended fuse SGMA) ‘‘‘‘‘‘
Dimensions (w x h x d) 225X 101x 119 mm C
Installation s mmOIN il
Operating temperature R
(ambient) -10°C to + 55°C

Tomperature. ransport and T
storage -25°C to + 55°C

Humidity ~ EN60 204-1 50% at 40°C (ambient 90% at 20°C)
Enclosure classification H Enclégﬁre IP20 - IEC 60 529 o

Terminals IP20 - IEC 60 529

Gateway block schematic diagram - Pluto Profibus

PLC

Profibus, non safety

101 mm

Gateway
Pluto CAN bus, safety
1 ) 1
Pleloc’eBeb PePaboceluo PeooclPo
1) T 1)
mlm 220 | 022 @20 | 022
Pluto Pluto Pluto
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Pluto gateway
GATE-D2

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Data from Pluto

Via DeviceNet a supervisory PLC system can have access to
the 1/0 and other variables in a Pluto safety PLC. Global I/0Os
in a Pluto safety PLC are accessible via DeviceNet "implicit”

messages. Local data in Pluto units can be read via Device-

Net "explicit” messages.

Data to Pluto

Via DeviceNet a supervisory PLC system can transmit non-
safety-related information to a Pluto safety PLC. A total of
64 Boolean values and 8 different 16-bit registers can be
transmitted (via DeviceNet "implicit” or "explicit” messages).
Function blocks for these commands are available in Pluto
Manager.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— For DeviceNet and
Pluto bridge

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Only 22.5 mm wide

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

Pluto bridge

A GATE-D2 can also be used to advantage as a CAN bridge
when it is required to divide a Pluto safety bus into several
sections. This is particularly useful when long databus cables
are needed.

There is also a built-in filter function which makes it possible
to block any data that is not required for use on the other side
of the bridge, which reduces the databus loading in the other
sections and thereby permits longer databus cables.

ABB Robotics IRC5

PLUTO GATE-D2 has support for integration into an ABB
Robotics IRC5-system. The documentation that describes this
integration can be obtained via www.abb.com/jokabsafety.

Pluto safety bus LED
"K" button

PC port
DeviceNet LED

<«— DeviceNet connector




Technical data - GATE-D2

Article number 2TLA020071R8200

mbé{e‘i.‘k;uses ..................... -Pluto safetu)}ﬁl‘c')‘us CAN (solatedy
. -DeviceNet CAN (isolated)

“Ei'l.J'{(;‘safety 't;L'J.;‘SpeedS' .......... 100, 200, 250, 400, 500, 800 and 1000 kbit's
(automatic speed detection)

DevwceNet speed ........... 125, 250 ar'w‘(':‘l“éOO Kbit/s (set via DIP switch)

DevwceNet address ........... Setting via DIP switches (1-63)

DeviceNet Version ODVAverson20

..‘ééhmr‘w“ections; .................... : Top, 3—poléﬁt‘é;minal for Pluto safety bus (included)

Front, 5-pole terminal for DeviceNet (included)
Bottom, 2-pole terminal for 24 VDC (included)

Status indications Pluto safety bus status indication via LED
DeviceNet MNS status indication via LED
“Operating voltage 24VDC, -16% til +20%
Current at 24V """"""""""" <100 mA (f‘éé(‘)mmended fuse<6A)
“Dimensions (wxhxd) 225x101x 9mm
CInstallaon 3mmDNril

Temperature,

transport and storage -25°C to + 565°C

Humidity EN 60 204-1 50% at 40°C (ambient 90% at 20°C)
Enclosure classification Enclosure IP20 - IEC 60 529

Terminals IP20 - IEC 60 529

Gateway block schematic diagram - Pluto DeviceNet

PLC

DeviceNet, non safety

Gateway
Pluto CAN bus, safety
1 1 )
LRl Lalavdin PePoocteled
]|
T ) T
mlm mlm mlm 22.5 mm
Pluto Pluto Pluto
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Pluto gateway
GATE-C2

CANopen

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Data from Pluto

Via CANopen a supervisory PLC system can have access to
the 1/0 and other variables in a Pluto safety PLC. Global I/

Os in a Pluto safety PLC are accessible via CANopen PDO
messages. Local data in Pluto units can be read via CANopen
SDO messages together with the PLC codes in the superviso-
ry system.

Data to Pluto

Via CANopen a supervisory PLC system can send non-safety-
related information to a Pluto safety PLC. A total of 64 Boo-
lean values and 8 different 16-bit registers can be transmitted
(CANopen PDO or SDO messages). Function blocks for these
commands are available in Pluto Manager.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— For CANopen and
Pluto-bridge

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Only 22.5 mm wide

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

Pluto bridge

A GATE-C2 can also be used to advantage as a CAN bridge
when it is required to divide a Pluto safety bus into several
sections. This is particularly useful when long databus cables
are needed.

There is also a built-in filter function which makes it possible
to block any data that is not required for use on the other side
of the bridge, which reduces the databus loading in the other
sections and thereby permits longer databus cables.

Pluto safety bus LED
"K" button

PC port
CANopen LED




Technical data - GATE-C2

Article number

| 2TLA020071R8100

-Pluto safety bus CAN (isolated)
¢ -CANopen CAN (isolated)

100, 200, 250, 400, 500, 800 and 1000 kbit/s
(automatic speed detection)

125, 250 and 500 kbit/s (set via DIP switch)

10, 20, 50, 100, 125, 250, 500, 800 and 1000 kbit/s (via software)

Top, 3-pole terminal for Pluto safety bus (included)
Front, 5-pole terminal for CANopen (included)
Bottom, 2-pole terminal for 24 VDC (included)

CANopen status indication via LED

Pluto safety bus status indication via LED

Temperature, transport and
storage

Enclosure classification

Enclosure IP20 - IEC 60 529

Terminals IP20 - IEC 60 529

Gateway block schematic diagram - Pluto CANopen

PLC

CANopen, non safety

Gateway
Pluto CAN bus, safety
> U S>>

1 1 1
EXYNXTN EXYNXYN TYWYT)

T T - T
@20 | 022 @200 | 022 mlm
Pluto Pluto Pluto

101 mm
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Pluto gateway
GATE-E2

Profinet

Ethernet/IP
Modbus TCP

Pluto gateway is a unit providing two-way communication
between a Pluto safety PLC and other field buses.

The Pluto gateway is a compact unit mounted on a DIN rail,
and can be connected anywhere in a Pluto safety bus. The
unit has a common interface with Pluto, i.e. the same cabling,
and the Pluto Manager PC program can be used for servicing
and where necessary programming. Normally, however, all
the settings are made via DIP switches, which means that
programming tools are not required to put the gateway itself
into operation.

For programming Pluto there are ready-made function blocks
which, via a Pluto gateway, send and receive data from the
supervisory system.

Protocol

PLUTO Gateway GATE-E2 handles the status from and to
Pluto safety PLCs via Ethernet protocols EtherNet/IP, PRO-
FINET, Modbus TCP and a simple binary protocol that uses
TCP/IP.

For IP-address configuration, etc. there is a simple web server
and a terminal server.
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Use:

— Bi-directional status
information from the
Pluto safety PLC

— Profinet, Ethernet/IP,
Modbus TCP

_Features:

— Two-way communication

— Built-in filter function, shared
network

— Can be located anywhere in
the databus

— Common interface with Pluto

— Ready-made function blocks

Data from Pluto

Via one of the Ethernet protocols a supervisory PLC system
can have access to the I/0 and other variables in a Pluto
safety PLC. Global I/Os in a Pluto safety PLC are accessible
via the usual I/O transfer in the respective protocol. Local data
in Pluto units can be read by special commands together with
the PLC codes in the supervisory system.

Data to Pluto

Via the Ethernet protocol a supervisory PLC system can
transmit non-safety-related information to a Pluto safety PLC.
A total of 64 Boolean values and 8 different 16-bit registers
can be transmitted. Function blocks for these functions are
available in Pluto Manager.

Pluto safety bus LED
"K" button

PC port

Ethernet LED

Ethernet connector




Technical data - GATE-E2

Article number

: 2TLA020071R8300
 Pluto-bus GAN (isolated)
| Profinet (isolated)
. Ethernet/IP (isolated)
Modbus TCP (isolated)
1100, 200, 250, 400, 500, 800 and
- 1000 Kbit/s
: (automatic speed detection)
. 10/100 Mbit/s
' Half and full duplex
Ethemetprotocol “W?‘étatus from and to Pluto safety PLC
- EtherNet/IP
. - PROFINET
- Modbus TCP
i - Binary server (TCP/IP)

; Note that certain combinations of
server protocols cannot be used
simultaneously.

Gateway status and IP address
: configuration

- Web server

¢ - Terminal server (TCP/IP)

‘ According to ODVA “CIP Edition 3.2
 and “EtherNet/IP Adaption of CIP

. Edition 1.8"

Minimum RPI of 50 ms

bROFINET

EtherNet/IP

: According to the Modbus orga-
nisation, version 1.0b (approx. 20
messages per second).

i Simple TCF/IP protocol to send
status from/to the Pluto system.

Gateway block schematic diagram - Pluto Ethernet

PLC

Ethernet, non safety

Gateway

Pluto CAN bus, safety

Pluto

»

For simple sharing of IP

! addresses.

Simple server with the same com-
mands as via the serial programming

port in the unit.
étatic sharing via web server or via
programming port.

: Takes place via EtherNet/IP, PROFI-

| NET, Modbus TCP or

‘ via the binary TCP/IP server.

Connections

i Top, 3-pole terminal for Pluto safety
bus (included)

Front, Ethernet connection via RJ-45
(screened cable cat. 5e FTP)
Bottom, 2-pole terminal for 24 VDC

included)

Status indications

: ﬁ’luto safety bus status indication via
| LED (Pluto safety bus)

Ethernet module status indication via
| LED (Mod Status)

Ethernet network status indication
via LED (Net Status)

é4 VDC, -15 % till +20 %

; 150 mA (recommended fuse <6 A)
é5 x 101 x 120 mm

é5 mm DIN rail

:10°C to + 55°C

25°C to + 55°C

EN 60 204-1 50 % at 40°C (ambient
£ 90 % at 20°C)

. Enclosure IP20 - IEC 60 529

' Terminals IP20 - IEC 60 529

Enclosure classification

35 mm
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Pluto
Safe Encoder

Rotational absolute value sensor for safe positioning
Together with a Pluto safety PLC, this rotational absolute
encoder can be used for safe position determination. This

is particularly useful with equipment such as gantry robots,
industrial robots, etc. Also in eccentric shaft presses, existing
cam mechanisms can be replaced by absolute value positi-
on sensors for safe positioning. The sensors are available in
single and multi-turn versions.

Use:

— Safe position and
speed determination of
machine movements.

_Features:

High resolution

Selectable resolution
Connected directly to the
Pluto safety bus
Ready-made function blocks

Up to 16 absolute encoders can be connected to a Pluto CAN
databus. A Pluto on the databus reads the sensor values,
which are evaluated. With a special function block in the PLC
code, it is possible to design two-channel solutions with the
sensors. The user can obtain safe values for position and
speed from these values. This enables supervision of stationa-
ry and overspeed conditions.

The absolute value sensors are standard sensors with modi-
fied software to meet the safety requirements.

Example of an application where 2 sensors provide safe position determination in a gantry robot.
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Technical data — Safe Encoder RSA 597/RHA 597

Article number

. 2TLA020070R3600
| 2TLA020070R3300
| 2TLA020070R3400
| 2TLA020070R5900

9-36 VDC

Binary

Resolution, O position
! Direction, Databus speed

Max current consumption

100 mA

Ordering details

Shaft Conncection Type Order code
@ 10 mm with face 12-pole connector RSA 597 2TLA020070R3600
@ 6 mm with face 15mcable  RSA 579 | oTLAO20070R3300F
: RSA 597 :
Hollow shaft @ 12 mm omeable RHA 597 oTLAO2007OR3400F
Hollow shaft @ 12 mm 10mcable RHA 597 oTLAO20070RS900F
*Ordering product
7.540.2
540.2
TH ©
o
_—
]t ]z
. o AR @
23.641 53.540.5 202£0.5
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Technical data — Safe Encoder RSA 698/RHA 698

Article number 2TLA020070R3700
2TLA020070R7800
| 2TLA020070R7900

Ambient temperature »4O°CH.. +70°C

Temperature, transport and storage :

-30°C .. +70°C

P67 ih accordance with IEC 605é§

IP66 in accordance with IEC 60529

< 100 m/s? in accordance with IEC 60068-2-6

< 2000 m/s? in accordance with IEC 60068-2-27

Aluminium

Anodised

Approx. 400g

- 25 bit
13 bits, 8192 positions per rotation
i 12 bits, 4096 rotations

Accuracy + 1 LSB (Least Significant Bit)
Operating voltage 9-36 VDC

Polarity-protected Yes )

Short-circuit protected Yes

10 Kbit/s - 1 Mbit/s

Binary

Resolution, O position

50 mA at 24 VDC

100 mA

Max current consumption

Ordering details

Shaft Conncection Type Order code
@ 10 mm round . M12 5-pole connector . RSA 698  oTLAOZOO7OR37O0
@6 mm round M12 5-pole connector RSA 698 oTLAO20071R7800F
Hollow shaft @ 12 mm - M12 5-pole connector RHA 698 CoTlaceooriR7ec0s

*Ordering product

~81

20 51.7

0.01
0.02

310

58

B50n7
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Safe Encoder

SaleE ncodel
Descriptions of inputs and outputs
Function block for two single-turn —AAEncadsiA sl - AdrEncoderA: Encoder A node address
encoders that generates safe position - AdrEncoderB: Encoder B node address
and speed values. _Rei ol - MaxDiff: Max allowed deviation between the encoders
Pasibion (max 2% of Range)
Function - Range: Number of increments per revolution
The block reads and evaluates two absolute —Madil - Speedl— - OK: Set when encoders are working OK and
encoders. The position value is sent to the position values are within the margin set by ‘MaxDiff'
the 'Position' output. The 'Speed' out- - A - Position: Position value
put is the average value for the speed, - Speed: Speed value as increments/10ms
at the rate of pulses/10 ms. If an error - A: Encoder A position. Must not be used in PLC program!
occurs, the 'OK" output is set to zero. In Bf— - B: Encoder B position. Must not be used in PLC program!
certain applications the values of 'Positi-
, . . . . . NOTE! Position values from single encoders are only available for adjustment pur-
on' and Speed are used in conjunction poses and must NOT be used for safety.
with the 'OK" output.
NOTE! When error occurs 'Position' = -1, 'Speed' = -32768 and the OK output will
be reset.
Safe Encoder Multiturn
Descriptions of inputs and outputs
Function block for two multi-turn — AdrEncoderA: Encoder A node address
encoders that generates safe position & Wek recdeiiul — AdrEncoderB: Encoder B node address
and speed values. — MaxDiff: Max allowed deviation between the encoders
it i (max 2% of IncrPerRev)
Function — IncrPerRev: Number of increments per revolution
The block reads and evaluates two ab- AdEncodad o — OK: Set when encoders are working OK and
solute encoders. The average value for Faeiinh — the position values are within the margin set by 'MaxDiff'
the two sensors is calculated and sent — Position: Position value
to the 'Position' output. The 'Speed' e SpeNcy- — Speed: Speed value as increments/10ms
output is the average value for the — A: Encoder A position. Must not be used in PLC program!
speed, at the rate of pulses/10 ms. The . al- — B: Encoder B position. Must not be used in PLC program!
block monitors that the encoder position
. NOTE! Position values from single encoders are only available
values do not differ by more than the for adjustment purposes and must NOT be used for safety.
input value set by ‘MaxDiff'. If an error -
, , ) NOTE! When error occurs 'Position’ = -1, 'Speed' = -32768 and the OK output will
occurs, the 'OK' output is set to zero. In bo reset.
certain applications the values of 'Positi-
on' and 'Speed' are used in conjunction
with the 'OK" output.
Encoder Cam
Function block for electronic cam gear.
Erwcedarlam Descriptions of inputs and outputs
Function — PosReg: Input for the position value
Output Q is activated if the value of the T — MinPos: Minimum limit value
input register 'PosReg’ is within the — MaxPos: Maximum limit value

limits for '"MinPos’ and '"MaxPos’. —MrPa:
NOTE! It is possible to specify a value
that defines the sensor's zero position.
Position <0 is not permitted.

Example: If MinPos = 3000 and
MaxPos = 200, Q is activated when

the position is greater than 2999 or less
than 201.
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Pluto identifier
IDFIX

-

g X m 2k§ .

i |

. e

IDFIX is an identifier circuit which gives each Pluto an address
on the bus. It contains an identification code which can be
read by the system. The identification code is declared in the
PLC program so that the correct part of the PLC program is
executed by each specific Pluto. The use of IDFIX is mandato-
ry in a multi-Pluto project, but voluntary if a unit works alone.
If one Pluto in a multi-Pluto project needs to be replaced it is
possible to let the new Pluto self load the PLC program from
another Pluto on the bus. The IDFIX will ensure that the new
Pluto has the correct address on the bus.

Five different versions of IDFIX

- Ris preprogrammed.

- RW s programmable.

— DATA is programmable and can also store the AS-i safety
codes.

- PROG 2k5 is for single-Pluto projects only, and has a 2.3
kbyte memory for storage of the PLC program. It can also
store the AS-i safety codes in the same way as IDFIX-
DATA.

— PROG 10k works in the same way as PROG 2k5, but it
has a larger memory (10 kbyte).

IDFIX is connected between the input terminals ID and OV.
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Use:

— Gives each Pluto unit
an identity on the bus

— For storage of the PLC
program

— For storage of the AS-i
safety codes

IDFIX-DATA
IDFIX-DATA is for Pluto AS-i and B42 AS-i, and contains a
memory for storage of the AS-i safety codes.

IDFIX-PROG

IDFIX-PROG contains a memory for storage of the PLC pro-
gram for single-Pluto projects. When a program is downloa-
ded to Pluto the IDFIX-PROG will automatically be updated.
If the Pluto unit needs to be replaced, the new Pluto can self
load the PLC program from IDFIX-PROG by pressing the K
button (in the same way as a Pluto can self load the program
over the CAN bus). Only one Pluto is allowed in the project
and the IDFIX code is always EEEEEEEEEEEOQ. IDFIX-PROG
can also store the AS-i safety codes in the same way as
IDFIX-DATA.

NOTE! “Single-Pluto project” means that the PLC program
only contains one Pluto. It is still possible to connect several
“Single-Pluto projects”, each with its own program and IDFIX-
PROG, together via the Pluto bus.
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